Purpose: Photosensitivity is a well-described phenomenon; affecting a relatively small proportion of individuals with epilepsy. Typically people with photosensitive epilepsies are at risk of seizures induced by shimmering natural light, strobe lights and with particular patterns or flicker frequencies on television and video games.
Introduction
Photosensitivity is a well-known phenomenon for some individuals with epilepsy though it affects only a small subset of people with epilepsy. For individuals with definite photosensitivity, seizures can be provoked by flickering light at particular frequencies. The propensity for this can be demonstrated by electroencephalography using intermittent photic stimulation at variable frequencies. Susceptible individuals will show a photoparoxysmal response (PPR) to intermittent flashes of light with or without a clinical change. PPR is defined as epileptiform responses to intermittent photic stimulation (IPS) or other visual stimuli [1] . Provoking visual stimuli may also include patterns, contrast and long wavelength red color [2] . Seizures occurring during IPS are most commonly myoclonic seizures or generalized tonic-clonic. Classic PPRs are associated with epilepsy in 95% of cases but affect only a minority of people with epilepsy.
It has long been known that flickering sunlight can provoke seizures in some individuals. Gowers first described a photicinduced seizure in the late 1800's in a child who had seizures in bright sunlight [3] . Modern technology, however, became an increasingly common trigger in the era of television, video and computer games. While the prevalence of photosensitive epilepsy is estimated at 1/4000 [4] , the prevalence of photosensitivity is widely discrepant ranging from 0.5-9% of the non-epileptic population due to varying populations, variable IPS protocols and definitions of photosensitivity [5] . Asymptomatic airforce studies report up to a 2.4% incidence of PPR on EEG [6] while pediatric studies report much higher rates [7] .
Rushton first described the phenomenon of seizures induced by video games in 1981 [8] . Since that time there are numerous reports of epileptic seizures felt to be associated with video games [9] . They are typically considered to be part of photosensitive epilepsy. This was further corroborated by a European study of 387 patients with a history of TV, video or computer-game related seizures; 90% of whom were photosensitive [10] . The 1997 Japanese epidemic of seizures associated the TV animation "Pokemon" demonstrated a strong association of such seizures with very long wavelength monochromatic light [11] . The recognition of this risk for those with photosensitivity led to establishment of strict broadcasting guidelines in some countries for flash rates and the use of long wavelength red light [12] .
The popularity of the self-photograph coined "selfie" has risen dramatically over the last several years. In recent years, the risks of taking selfies in precarious situations such as driving or posing with weapons have become increasingly apparent [14] . However, there may be additional unique risks for those with photosensitive epilepsy as many camera phones use a pulsed LED flash to enable red eye reduction prior to taking a photo in a dark environment. We are not aware of any previous reports of a photoparoxysmal response demonstrated while taking a "selfie". Herein, we describe a patient with previously documented photosensitivity, clinical myoclonus and photoparoxysmal response to taking a "selfie" with a smartphone. Contents lists available at ScienceDirect Seizure j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / y s e i z
Case report
An adolescent right hand dominant patient presented following a first witnessed generalized tonic-clonic seizure at a school dance with active strobe lights. The patient described a prodrome of feeling unwell near the strobe lights for 5-10 seconds followed by a feeling that of "losing control over the hands". There was initially retained awareness with evolution to witnessed loss of consciousness and generalized tonic-clonic activity for 3 minutes. A tongue bite occurred but no other associated injuries. Post-ictally, the patient complained of headache and had a brief period of confusion. There were no other identifiable precipitants such as fever, infectious symptoms or sleep deprivation and no drug ingestion.
Initial routine 20 channel EEG was carried out with IPS using the XLTek LED photic stimulator according to the International Consensus Standard Protocol [13] . This routine EEG showed a photoparoxysmal response demonstrated with intermittent photic stimulation (IPS) flash frequencies ranging from 2-8 Hz with no clinical correlate. Higher frequencies did not produce a PPR on this occasion. There was no activation with hyperventilation and no spontaneous epileptiform activity in the routine EEG. The patient returned for a 3 day video EEG recording in an attempt to diagnose the nature of the staring spells remaining off anti-epileptic medication at that time. None of the typical staring spells were captured. However, the PPR was redemonstrated at 2, 4, 12, 14 Hz flash rates (Fig. 1) . The patient was very uncomfortable with the procedure; therefore it was terminated at 14 Hz. Clinical myoclonus of the arms was produced during the IPS procedure timelocked to the 14 Hz PPR. During the recording, very rare generalized spike-wave activity was seen at rest and with eye closure. In addition, we noted time-locked bursts of generalized spike wave with the patient's use of an iPhone-5 camera to take "selfies" with flash and red-eye reduction in a dimly-lit room (Fig. 2) . This was only seen with the camera held close to the patient's face at arm's length. The adolescent was not aware of any unusual jerks with these paroxysmal EEG discharges and no accompanying myoclonus was seen on video monitoring.
Preceding this, the patient reported a 1-year history of episodes of "zoning out" at school but no definite absence seizures. The events were abrupt in onset and offset. The patient felt that this could occur every 5 minutes at times. A history of involuntary "jumping" movements of the upper extremities, trunk and eyelids provoked with sunlight through streaming through the trees and while driving in the car during intense sunlight was also described. This had been so uncomfortable at times that the patient would bury the head in the car to avoid involuntary jerking. There was no reported morning predilection for these episodes.
Past medical history was unremarkable other than intermittent long-standing headaches that could be provoked by bright light but no migrainous features. There was no history of febrile seizures or head injury. Academic performance was generally excellent with a subjective report of decreased ability to focus this year.
There were three siblings in good health. Family history revealed that the mother, maternal aunt and maternal grandmother all were very sensitive to light and in the mother's case this resulted in similar upper body jerks. The mother had never been investigated and has never had a witnessed generalized tonicclonic seizure. There was no known family history of diagnosed epilepsy, seizures or developmental concerns other than a 3rd cousin with X-linked CDKL-5 epilepsy.
Complete general and neurologic examinations were normal. 
Discussion
Photosensitivity is a well-described phenomenon with natural shimmering sunlight, strobe lights, television and video games with particular flash frequencies or patterns. However, to our knowledge it has not been reported in association with the use of cameras on digital devices such as iphones for "selfies". The term "selfie" refers to a self-photograph typically taken with a forwardfacing lens of smartphone or webcam. The use of "selfie" photos for instant messaging, Twitter, Instagram, Facebook, Snapchat and everyday photography has exploded over the last several years [15, 16] . Because the use of this form of social communication is so widespread it could represent an area of caution for those with photosensitive epilepsies particularly in dim lighting.
The popularity of the "selfie" photo continues to grow being used by celebrities, politicians and the general public alike. Though photosensitivity is fairly uncommon among those with epilepsy, people with photosensitive epilepsies must be aware of potential triggers. The finding of a photosensitivity response to a "selfie" raises concern over this seemingly harmless everyday activity for those with a prominent photosensitive response. Injuries while taking "selfies" have already been frequently documented in the media but those with photosensitive epilepsies may need extra caution. There are reports of deaths and serious injury incurred while taking "selfies" and of frequent "selfies" taken while driving motor vehicles [17] . If a person with epilepsy were to have myoclonus induced by the flash of a "selfie" they could certainly sustain significant injury; particularly if they were already in a dangerous situation.
There are frequent warning labels for people with epilepsy pertaining to the use of video games. Many of these are not substantiated by evidence of a real elevated risk of seizure while playing the particular video game. Nevertheless, these warning labels are pervasive. However, mobile phones capable of producing "selfies" with provoking flash frequencies do not come with any such warning. We feel that this is an area for further consideration. Our finding was isolated to one patient discovered incidentally during continuous video EEG monitoring and should be corroborated in other individuals with known photosensitivity on EEG before any official warning labels would be recommended.
